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Abstract: Synthesis gas is produced commercially by a steam reforming process.
However, the process is highly endothermic and energy intensive. Thus, this study was
conducted to produce synthesis gas by the partial oxidation of methane to cut down the
energy cost. Supported Ni catalysts were prepared by the impregnation method. To
examine the activity of the catalysts, a differential fixed bed reactor was used, and the
reaction was carried out at 750~850C and 1 atm. The fresh and used catalysts were
characterized by XRD, XPS, TGA and AAS. The highest catalytic activity was obtained
with the 13wt% Ni/MgO catalyst, with which methane conversion was 81%, and H, and
CO selectivities were 94% and 93%, respectively. 13wt% Ni/MgQO catalyst showed the
best MgNiO: solid solution state, which can explain the highest catalytic activity of the
13wt% Ni/MgO catalyst.

Keywords ' synthesis gas, partial oxidation of methane, supported Ni catalysts,
support effect.
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Fig. 1. Schematic diagram of experimental
apparatus.
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Fig. 2. Methane conversion for various
supported Ni catalysts;

(CHy : Oz =21, T = 7507C).
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Fig. 3. H: selectivity for various supported
Ni catalysts;
(CHy : Oz =21, T = 7507TC).
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Fig. 4. CO selectivity for various supported
Ni catalysts;
(CHy : 02 =2 :1, T = 750C).
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Fig. 5. HYCO molar ratio for
supported Ni catalysts;
(CHy : O2 =211, T = 750T).
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Table 1. Surface areas of various supported

Ni catalysts
Calcination Surface
Catalyst Temperature Area
(C) (m’/g)
13wt% Ni/MgO 800 274
13wt% Ni/BaO 800 0.3
13wt% Ni/CaO 800 14
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Fig. 7. Methane conversion as a function of
reaction time over 13wt% Ni/MgO
catalyst; (CHs @ Op = 211, T = 780
T).
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Fig. 8. H2 and CO selectivities as a function
of time over 13wt% Ni/MgO
catalyst; (CHy : Oz = 211, T = 7507T).
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Fig. 9. Hy/CO molar ratio as a function of
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